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Introduction
Breast cancer is a major risk for women's health and one of the leading causes of cancer-related mortality in Asian women (Agarwal, Pradeep, Aggarwal, Yip, & Cheung, 2007) . National Cancer Information Center (2008) listed breast cancer as the second common cancer for women in Korea, reporting that the incidence rate of breast cancer has gradually increased during the past decade. Among 9,885 breast cancer patients, 85.4% were in age range of 35À50 year, suggesting that women in that age range are the specific target of the disease (Ahn et al., 2007) .
Similarly, 2004e2005 cancer trends revealed that breast cancer was the eighth major cancer responsible for premature mortality in urban and rural areas of China (Zhao, Dai, Chen, & Li, 2010) . A survey on Chinese women in Tianjin also showed that the incidence rate of breast cancer has increased by 1.8% annually from 1981 to 2000 while the mortality rate decreased (Chen, He, Dong, & Wang, 2004) .
Although the prevalence of breast cancer in Asian women is lower than those in western countries, the incidence rate has gradually increased even in younger women in Asia along with lower survival rate (Agarwal et al., 2007; Yip, 2009 ). Breast cancer is known for high survival rates, but the incidence of younger patients less than 35 years of age have been found to have poor prognosis compared to those older (Ahn et al., 2007) . Various factors such as lack of awareness, unavailability of breast cancer screening and sociocultural barriers that made women hesitant to examine their breast may result in relatively late stage at diagnosis in most Asian women (Agarwal et al.) . This leads to the need for early screening for breast cancer in this population by helping them be aware of their individual risk and the importance of early breast cancer screening.
Various screening practices such as clinical breast examination, ultrasonogram, mammography, and self-breast examination have been recognized (Nelson et al., 2009) . Although the effectiveness of each practice is still questionable, rather a crucial issue lies in the fact that few women actually participated in any of the screening practices. A Beijing survey showed that only 43% of 911 women over 35 years of age women participated in any breast cancer screening practice (Zhao, Li, & Wang, 2008) . Shanghai cancer survey on 739 women also showed that most women were aware of the benefits of early breast cancer screening from the information in newspaper or periodicals, yet participation rate was quite low (Chen, Xia, Oakley, Jia, & Deng, 2007) .
Along with the lack of motivation for screening practices, most women were not able to describe risk factors for breast cancer which leads to more concern . Various risk factors, including family history, gynecologic-obstetric history, environmental exposure and behavioral factors are currently recognized as contributing 30e50% of the incidence of breast cancer (Park, Kang, Kim, & Yoo, 2009) . World Health Organization (2009) explained that more than half of any cancer incidence can be prevented by either early detection or lifestyle modification such as diet change, smoking cessation, vaccination for hepatitis B, and exercise. This data confirmed the importance of education and public information to motivate the target population to perform health promoting behaviors to prevent or manage cancer. Considering huge disparity in Chinese women exists between knowledge of breast cancer and its early screening practice, health professionals along with mass media should take a role to disseminating the information on the importance of early screening for breast cancer in this population (Chen et al.) .
Statistics show the increased incidence of breast cancer in Asia, cancer registration system has been in operation in Japan and Korea. However, few studies addressed the current status of breast cancer risk for Chinese women, and even fewer studies were found on the participation rate of breast cancer screening practices in this population. This study aimed to examine breast cancer screening practices and health promoting behaviors of middle aged Chinese women from four major cities in China, and consequently to provide baseline information for cancer prevention and management plan.
The purposes of the study were to explore the current status of breast cancer screening and health promoting behaviors and to identify the predicting factors of breast cancer screening in women living in four cities in China. The specific objectives were the following: (a) to describe the demographic and risk factors of the participants by breast cancer screening status; (b) to describe the frequencies of breast cancer screening practices of Chinese Women; (c) to describe the reasons for performing breast cancer screening practices by region; (d) to compare the performance of health promoting behaviors, perceived benefits, and barriers according to the breast cancer screening practices; (e) to identify the predicting factors of the breast cancer screening practices.
Methods

Design
Using a correlational research design, this study examined the current status and awareness of breast cancer screening practices of Chinese women and their performance of health promoting behaviors.
Sample
A nonprobability, convenience sample of 770 women, between the ages of 25 and 65 years, was recruited from four selected cities of Beijing (n ¼ 200, 25.9%), Shanghai (n ¼ 191, 24.8%), Guangzhou (n ¼ 210, 27.3%), and Xi'an (n ¼ 169, 22%) in China. Approximately 250 women from each city were contacted to join the study and a total of 770 Chinese women was included in the final analysis, excluding the data with large missing responses or those out of age ranges.
Data collection
Following approval from the university hospital institutional review board (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) , the international research team was formulated between C university of Korea and Y university of China in August, 2008 , and the first meeting was held in Korea in November 2008. The first phase of the research was to achieve the permit for using the instruments, and initiate the translation process to apply the instruments to Chinese population. Then, the instruments were translated and back translated by two bilingual Chinese-English graduate nursing students to confirm the consistency of their meaning. The final Chinese version of HPLP was approved by a bilingual Chinese nursing professor. The Chinese version of the instruments was applied to 200 Chinese women living in Y city for a pilot study. Based on results of the pilot study, the final items were modified with consideration to cultural differences at the research meetings.
Data collection was initiated after selecting four major cities of China based on similarities in population and economic status. Research assistants with master degree of nursing were selected from each city and were trained prior to the study according to the data collection protocol. The questionnaires were filled with those who agreed to participate in the study through face to face interview, and the collected data from each city were sent to Y university by registered mail from January to May 2009. The collected data from four cities were then entered to SPSSWIN 18.0 program (SPSS Inc., Chicago, IL, USA) by Korean researchers during the collaborating research meeting held at Y university in China. About 250 women were contacted from each city, and a total of 770 responses were included in the final analysis.
Instruments
Risk factors of breast cancer
Sociodemographic characteristics of the participants included age, marital status, the number of children, education, employment and the residing city. Risk factors of breast cancer were 6 items selected based on the literature review (Lee, Youn, & Jung, 2007; Park et al., 2009) , including breast feeding experience, age of menarche, age of menopause (if applicable), oral contraceptive pill experience, obesity, and present health status.
Breast cancer screening practices
The 7-item scale of breast cancer screening practices was developed for this study based on the literature review to examine individual experience of breast cancer screening practices, reasons for having or not-having screening practices, the source information about early detection process for breast cancer. The selected items were examined by the research team from Korea and China to provide content validity.
Health promoting behaviors
Health promoting behaviors was measured by the Health Promoting Lifestyle Profile II with the permission of the authors (Walker, Sechrist, & Pender, 1987) . This instrument consists of 52 items on 6 subdimensions: health responsibility (9 items), physical activity (8 items), nutrition (9 items), spiritual growth (9 items), interpersonal relations (9 items), and stress management (8 items). Based on the pilot test and the consideration of cultural differences, the translated Chinese version of the HPLP II was modified for expression, resulting in the final 52 item scale with 4-point Likert style ranged from 1 (never) to 4 (routinely). Higher scores represent better performance of health promoting behaviors. Cronbach's alphas of HPLP II was .92 for the present study, ranging from .71 to .81 for the subscales.
Perceived benefits
The scale of perceived benefits was developed by Moon (1990) to measure perceived benefits of performing health promoting behaviors in 1,019 middle aged healthy adults. This scale consists of 11 items with 4-point Likert scale from 1 (strongly disagree) to 4 (strongly agree). Higher scores represent more benefits an individual perceives. Cronbach's alpha was .73 for the original study; it was .93 for the present study.
Perceived barriers
The scale of perceived barriers was developed by Moon (1990) to measure perceived barriers in performing health promoting behaviors in 1,019 middle aged healthy adults. This scale consists of 11 items with 4-point Likert scale from 1 (strongly disagree) to 4 (strongly agree). Higher scores represent more barriers an individual perceives in performing health promoting behaviors. Internal consistency (Cronbach's alpha) was .67 for the original study, and .82 for the present study.
Data analysis
Data were entered and analyzed by SPSSWIN 18.0 program. Chisquare test was used to analyze the current status and awareness of breast cancer screening in Chinese women by regional differences. Analysis of variance was used to compare the performance of health promoting behaviors, perceived benefits, and barriers by the breast cancer screening status. Finally, multiple logistic regression analysis was used to identify the predicting factors of the breast cancer screening practices.
Results
Demographic characteristics and risk factors of breast cancer of the participants
The study participants had a mean of 42 years of age which ranged from 25 to 65 years with most participants in their 30s and 40s. About 86% of the participants were married, and had one or more children across the regions. In China, more than 82% of women reported that they are currently employed, and had breastfed. The majority of the participants perceived their current health as ordinary to relatively healthy. There are no significant differences in age, age at menarche, experience of menopause, contraceptive medication, and perceived health status between those women who did screening practices and those who did not. The comparisons according to the breast cancer screening experience showed that Chinese women who were married, employed, had children, with higher income and higher education performed more screening practices (Table 1) .
Frequencies of breast cancer screening practices of the Chinese women
Among 770 Chinese women who participated in the study, 490 (63.6%) performed any combined form of breast cancer screening practices, including breast self-examination (BSE), breast ultrasonogram, or mammography regularly or irregularly. BSE was the most popular screening practice with 333 (44.2%) of the participant who have performed BSE only or BSE combined with other practices. Only 60 (7.8%) of the participants performed all three screening practices, while 36.4% never performed any screening practices (Table 2) . Reasons for performing breast cancer screening practices by region
The frequency and regularity of performing breast cancer screening practices were significantly different according to region (Table 3) . Relatively fewer participants reported they performed mammography, breast ultrasonogram, or BSE, but about two third of them only performed screening practices irregularly. The main reason for the women who decided to perform breast cancer screening was "feeling necessary for the screening" (41.5e58.6%), followed by "motivated by media information" (20.5e21.8%). However, most women did not participate in any breast cancer screening because they "don't feel necessary" (64.5e71.6%). The information about BSE, which has been recognized as the most popular and economical screening practice, was provided mostly from hospital education (56.6e70.9%). The reason why the women did not perform BSE was "don't know how to do" or "don't know about BSE" (Table 3) .
Comparisons of health promoting behaviors, perceived benefits, and perceived barriers according to the breast cancer screening practice Participants were categorized into three groups according to their breast cancer screening practice (none, irregularly performed, regularly performed) to examine its association with health promoting behaviors, perceived benefits, and perceived barriers (Table 4) . While those women who did not perform any of the screening practices were categorized as "no screen" group (n ¼ 265), those who had regular checkup with any of screening practices were "regular" group (n ¼ 168), and the rest was "irregular" group (n ¼ 337). The performance of health promoting behaviors were significantly different among the three groups (F ¼ 11.60, p < .001), showing that the women with the regular checkup performed significantly more health promoting behaviors than those with irregular checkup or no screen. The women with irregular checkup also performed health promoting behaviors significantly better than the no screen group according to post hoc comparisons. The women with the regular checkup also reported significantly more perceived benefits (F ¼ 4.47, p ¼ .012), and less perceived barriers (F ¼ 6.32, p ¼ .002) to performing health promoting behaviors compared to the other groups.
Predicting factors of the breast cancer screening practices
Multiple logistic regression analysis was performed to identify the predicting factors of the breast cancer screening practices (Table 5 ). In the first model, six dummy variables (being married, had children, had higher education, being employed, had breast feeding, had menopause) along with age (continuous variable) were entered as predicting variables of the cancer screening practice (0 ¼ no screening, 1 ¼ did any of screening practices). The R 2 of
Cox and Snell and Nagelkerke showed that 8.7%À12% of variance in breast cancer screening practice was explained by the predicting variables. Hosmer and Lemeshow test (p ¼ .207) was not significant, supporting the fact that model 1 fits the data overall with an overall correct prediction of 67.7%. In the second model, three continuous variables (perceived benefits, perceived barriers, and health behaviors) were entered as predicting variables. The R 2 showed that 10.0À13.8% of variance in breast cancer screening practice was explained by the predicting variables in the models 1 and 2. Omnibus model predicted correctly 16.6% of no screening group, while 92.7% of screening group was correctly predicted with an overall correct prediction of 68.4%. Among variables included in the model, age, had higher education, being employed from Model 1 along with perceived benefits and health promoting behaviors from Model 2 were the significant predicting factors (p < .05). Odds ratio of "age" was 1.035, revealing that when women are older, they will perform the breast cancer screening practices 1.04 times more than the previous year. Having had higher education or being employed were also significant predicting variables for screening behavior with odds ratios less than 1, suggesting that those with less education or without jobs will do better breast screening behaviors (odd ratios ¼ 0.427 or 0.351 respectively). The women who performed health promoting behaviors or perceived more benefits for health behaviors will also perform cancer screening practices more frequently (OR ¼ 1.039 or 1.009 respectively).
Discussion
The incidence of breast cancer in Asian women is gradually increasing by adopting western lifestyle, and early detection from various screening practices has been emphasized (Agarwal et al., 2007) . The present study reported that 36.4% of study participants never performed any of breast cancer screening practices. Most women (82.9%) were employed at the time of survey, and the percentage of those who did not participate in any screening practice was similar to that of the Korean study where 37% of the women had no experience of screening practices (Han & Chung, 2006) . While the target rate of mammography screening is expected to reach 70% adherence for women aged 40 and older in America, lower rate (57%) of mammography use in Asian American women has been reported, and Chinese Americans have an even lower rate (52%) of screening practices (McCracken et al., 2007) .
The present study reported several reasons for not doing screening practices in Chinese women. More than 30% of women simply did not feel that breast cancer screening was necessary, followed by "too busy" in 16% of women. It would be important to provide systematic health education at worksites to encourage breast cancer screening practices by changing such perceptions. In addition to public health education, government effort to expand the accessibility of screening practices should be employed. Almost half of the participants replied that they "don't have a chance" for the screening practice which is "too expensive" or "not convenient". In China, the importance of cancer screening practices has been emphasized through mass media advertisement (Y. Chen et al., 2007) . Insurance coverage, however, has been consistently associated with cancer screening utilization such as breast and cervical (Hiatt, Klabunde, Breen, Swan, & Ballard-Barbash, 2002) . Recently, the Korean government developed a policy to provide free access to breast cancer screening to those who cannot afford the screening fee, and to support 80% of fee for mammography for those over 40 years of age (National Cancer Information Center, 2011). We could not find the data regarding insurance coverage for breast cancer screening practices in China; meanwhile, health education should include information on the expense and where to get mammography or ultrasonogram by health care providers to promote cancer screening practices of women in China. The main source of medical information for this population was from their health care providers (Sadler et al., 2007) ; therefore the specific information on accessibility of cancer screening practices would be effective to enhance their screening intention. About 64% of Chinese women reported one or more breast cancer screening practices. BSE (44.2%) was the most popular screening practice for the study participants followed by breast ultrasonogram (32.9%) and mammography (18.2%). Only 7.8% of women reported that they performed all screening practices of mammography, breast ultrasonogram, and BSE. It was noted that even those women who performed breast screening practices often do it irregularly. Since only regular screening can be effective to detect breast cancer at early stage (Hiatt et al., 2002; Korean Breast Cancer Society, 2009) , the regularity of screening practices should be emphasized in health education.
BSE, the most popular practice of breast cancer screening for the middle-aged Chinese women, can be an alternative method to other practices that are more expensive or with limited access (Agarwal et al., 2007) . The regular and correct performance of BSE was known to increase women's awareness of changes in their body and consequently be useful for early detection of breast cancer (Lindberg, Stevens, Smith, Glasgow, & Toobert, 2009) . However, there is concern regarding the effectiveness of BSE to assist early detection of breast cancer for reducing related mortality (Baxter, 2001; Elmore, Armstrong, Lehman, & Fletcher, 2005) . The present study showed that more than half of the participants answered "don't know how to do BSE" or "don't know about BSE". The effectiveness of BSE will be compromised, especially when an individual demonstrated a lack of basic knowledge about breast cancer or how to perform BSE (Sadler et al., 2007) .
The present study revealed a need to develop effective health education program for Chinese women as 36.4% of participants here did not participate in any screening practice because they are healthy and did not feel it necessary for cancer screening. Various factors including sociocultural background are related to people's intention of screening practices. Wang et al. (2007) applied a culturally tailored educational video to the Chinese Americans and found its effectiveness on increasing screening intention and knowledge scores of the participants. Most of our study participants learned about screening practices and cancer related knowledge from health professionals through health education or mass media. Public health education will be effective if provided at the clinic to middle-aged women along with mass media.
The study finding showed that the women who had screening practices regularly tend to perform better health promoting behaviors. This tendency was consistent throughout all subscales of health promoting behaviors. Those who had regular screening practices also perceived more health benefits and fewer barriers for health behaviors. A strong relationship was also found between health promoting behaviors and cancer screening practice in women working at the university (Oran, Can, Senuzun, & Aylaz, 2008) . Health promoting behavior and disease prevention through screening practice have been proposed to be interconnected, and health education will be more effective by adopting both perspectives (Oran et al., 2008) . The multiple logistic regression analysis of the present study also confirmed that perceived health benefits in performing health promoting behaviors is a strong factor in leading breast cancer screening practice, along with being married, had menopause, more income, and more perceived health benefits. Based on these findings, we can recognize those women who are unlikely to have screening practice, yet are at high risk for breast cancer. Those women can be the target for individual health education from health professionals. Public education related to controlling risk factors of breast cancer is one way to promote disease prevention in China, which includes reduction in fat intake, increasing high-fiber food intake, promoting breast feeding, and doing regular physical exercise (Hao, Chen, & Liu, 2002) . Moreover, regular cancer screening practice should be encouraged since early detection and early diagnosis could lead reduce the mortality rate of breast cancer.
The present findings should be interpreted with caution due to some limitations. First, convenience sampling method could result in biased sample with skewed sociodemographic characteristics. We chose four major cities in China to represent target population with a specific age range (25À65 years) in matching sample sizes. However, due to the convenience sampling recruited from multiple sites, the participants were relatively younger than we expected, although they remained within the age range of inclusion criteria. As a result, slightly more single women were included in the analysis, and the actual rate of screening practice could be underestimated since single women tend to perform screening practice less than married women. Second, the scale of HPLP originally developed for western population was used to measure health promoting behaviors in Chinese women. We utilized forward and backward translation of the scale with Chinese nursing graduate students who are fluent in Chinese and English and modified the items with consideration of unique expression of Chinese culture. However, we believe health habits or behaviors are culturally sensitive concepts, deeply influenced by both the traditional and individual living patterns. More than 80% of Chinese women are currently employed, which is a relatively higher percentage compared to those in western society or even to other Asian countries. Considering these differences, we strongly believe a health behavior scale developed for Chinese women with consideration of their own sociodemographic factors should be applied, if possible, to reflect the pattern of health behaviors more accurately.
Conclusions
The present study revealed the need to develop effective health education program to promote breast cancer screening practice for Chinese women. We found that about one third of the participants never perform any screening practice for breast cancer, and the majority of those who had screening practice only performed irregularly. BSE was the most frequently used screening practice in this population, but more than half of the women answered a lack of knowledge to performing BSE. Considerable disparity in Chinese women exists on knowledge of breast cancer risk factors and their screening practice. Health care providers should develop the culturally based strategies to increase people's awareness on the importance of early screening practices by providing specific information on the accessibility of screening practices. We also need to focus on health promoting behaviors through emphasizing perceived health benefits and perceived barriers that could lead to better performance of cancer screening practices. Further studies through international collaborating effort are needed to develop and evaluate health education strategies for the target population to promote breast cancer screening practices in Asia.
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